Korean patent No. 10-0250972. Application No. 10-1996-0051361, Publication No. 
1998-0031799 

Title: Liquid crystal display device 
Abstract 

The present invention relates to a liquid crystal display device, and more particularly, 
to a liquid crystal display device of an in-plane switching mode. A gate line is formed 
on an insulating substrate along a row direction and a data line crossing the gate line is 
formed on the substrate along a column direction. A common line of a rectangular 
shape is formed. The common line includes a first portion parallel to the gate line and 
a second portion parallel to the data line. The second portion crosses a central portion 
of a pixel region defined by the gate line and the data line. A pixel electrode including 
a row portion and a column portion is formed. The row portion overlaps the common 
line. The column portion connects the row portion and is formed between the adjacent 
first portions of the common line. Therefore, in the liquid crystal display device 
according to the present invention, a response time of liquid crystal is reduced by 
minimizing a distance between electrodes and a pixel defect is prevented due to repair 
using a pixel electrode. Moreover, an open and a short of lines can be easily repaired 
and the resistance of lines is reduced due to a double connection. 
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a |^g2 oh§ 5Ai §. a0fl 2^ 2123AL «-/dloh7ffl = . S3 7§ »*!2j °h§ 5AI gxllHI St* 
20IQ. 13 715 9101 JIOIMflOl 7H1 * 2 El 01 2JH, TiOlgflJU. in*Wr= C1I0IE1201 AilM^ « 
£S]0i 71101 s At 2f l^ti" DflOIE^SJ- 5i&£3 01^012 3 AW S° C 5J i§ 3 

^201 ^2EI0i 2i£0f, H SXI3 SS 2^2 = amiElfljlr TilQIMflOl 3"E= 5r±°1 7SX] 
sol CilOjEi^lF StSSMI *i2E101 24D. §1 3^fl3|- SSEIOi 2J£ 7r3¥2r 7\^m 31 

3hD1 3^fl2| ^A]7h °JE£ MfS ir±°4 S^Wl ^^£10j 2J= AIIS^S 0l#OI2 t\± 2^01 
*2E!CH XQ. CQ-EFAl B WSH COM IS 7S SAJ SWIM/cIS 2^ ZJ2| 71E11 S± 

tfma ^ssj ss aiz^s ig 4= an tr^ou ssoi s^oue »± oigorcn ^ei 

2 01 3 3^ El 01 dH2°J S4T0I &±E|S Saw SID. 



El a E2£ 7|#( 



CDS §3 7S g>^2| °J}§ 5A| S»2| 751 EAIti" S3E0IH, 



E3. E4 S E5^ g g-SSI ^AjOtlOII COS 13 71 g>^2l SAj §X|°J 751 EA1*| S3E 
□ID. 



S S'SS ^§ 5AI §XI01I *&} 2!^SA1, S'AilSWS, S3 7§ g> k ^!(IPS mode : in-plane 
switching mode)2i 5AI 5x1 CHI ^ 201 D. 

^Xi 7h§ 3771- StgEJIl ^ MaAl^Ei °4S SAI th£ S^(pixel 

elect rode )0I S5EI01 2i= SJ" 71 EMI- §1 (common elect rode)0l S2EI01 DS 7IE^, 3 El 
H 3 AmiOfl tfSflOl a^ ^§ SSS Ol^CH73 2iQ. OIEI^ °-il§ SAI S K xl011Ai ^XHl 7 
Sotfl ?!oHAI^ S^lh SB S^OU ^ v S2fS 37FoF~ »*t« 201 ga^OIQ. 3 El 

H 01 ^7^101 7lS01lA1^Ei OB 7I5HHI Oiappw 90° bllElJI HHaEIOi ^ HI1S 

UIQr^l »^|(TN: tvisted-nemat ic)0l OlgSQ. 

HE1U 0|E1*fr °-^S 5A| mt\ ail§| U|0^ g§# OI§$r= ^§ 5AI CH 

bl (contrast) 71- 2^ ZfEOfl 2|S*?D. §*| Oia*? CHtilSJ ^E 2|^^s b^og 0 H$ ^'oF 
Q. 

S3 OHJEr ^4: S^SF §1 2^1 A1S Q# 7I5KHI SS^rOlO^ *KS, S# S^M SS"§ 37ror7| 
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?loKH ? 7l5t B^AJ^OI: 31-71 CIHSOfl Sg 471- S*D£ SElgOl 2D. 

01 Bit!" SH» SfllStfl $\t? 1> V S2S 13 q?§ g^S 0|g*»- ™g SAI g*7l- 51^312 2D. 

g £Xr°l Qtgg S£ ? |± 2joiQ. 

naa. aw ssi s^ni shs §3 g^si ^g sai s-xi chi chsk* as«j- 



El 3 E2£ §EH3 71^011 [Erg S3 ^§ &^2J SAI 3»2| EAIt!" S3E0ID. 

311 £011 EAI*!- Um »0I, §EHHJ §3 :?g gf^SJ °-"g SAI 3*1 2| *i 7150)1= XJ 01 = <^ CI )0I 7fS 

s ^eich 2H oia- ^inui— qoihsojoi auss ^saoi 2D. e MoigatDni- Bat* s# 

2^fl(5)0l nO\^(\)2Y SB*? fiSM ^SSIOI 2D. SI 3^2(5)2J SXI(51)£ GIOIEi£!(3)0fl 
StSoKQ Ol^ol— □0IE^(3)2|- StSSrTi! *2£ICH 2D. *I0IM*!(1 )3F CilOlEi^ (3)2J IH*rg ^9 
011 = &2#(7)S SttfrS eaHX|±£i(TFT)7F ^gEICH 2SOL ^ MSX|±E1(TFT)21 /ilOl^ 
S^s 7fl0|E^(i)o, g«0|j2, ES1I3 S^(31)S □ 01 El 2 (3)2] g^OID. *fB ^ 
M2jXI^Ei(TFT)2j ±± 3^(32)S G!0IE1d(3)Hf 11^ SSS *!22I01 2£Q 332101 

□oiEi^ (3)iii- gsom si a^^(5)2f umom 2a. 

E2= Dg £312] EAlti" BHE3AI, 715 £^0{| TilOl ^ >d ( 1 )0I 7rS£ ^2EICH 2H 0121- 

^iHSfe 0101 El a (3)01 AilSS ^5£!CH 2D. E S# 2^£j(5)S ?i]0IMfl(l)2f MS*!" 11 s ^ § 
2EICH 22CH CilO|Ei£(3)CHI SI- 2^3(5)2] 873(51)21- 312101 3 AW E° c l 01 SI 

Q. ?il01Ma(l)2f OIOIE1fl(3)2| m*rg ^BOilS SS#(7)S 5?tfr£ ^ M^XI^Ei (TFT)7f- ^2 
EICH 2 SOL ^ M?HXl±Ei(TFT)2J TilOlM TflOl S d (I )2| ^^OIH, EM 3 S^(3l)§ QflOl 

Ei^(3)2J ^^OIQ. tJ-S ^ ^5HAI^E1(TFT)2J 4:^ 2^(32)g CilOIEId (3)1F §Sl*j- 11^ ^5 
El 01 2!£01 35£IOJ SF^ 2^(33, 34)01 §Q. t[± ^(33, 34)s Q|0|Hfl (3)01 g*Jt! 
A1IM^(33)2f ^2|3 ^ 71-^^(34)^ OI^CH73 SiSffl , ? 7^^(34)^ ^ TilOIMd (1 ItSSJ" 5 
# 2!^^(5)lf e^EICH 2iQ. ^ AflS^(33)^ g| 2^d(5) g SI 3^5(5)2J 

^Al(51)7h 01^ 5|Af^ HEI S^Hj 7^AISQ. 

OlEltJ- S3 7g 1>^2I °-^g 5A| §*lOflAI= A1IS SI SX| (51)21- OlOfl StSS!" ^± 

a^sj Aiis^(33)§ oie^ra °-h§ atw?m oion u^u^ stu 

OlgoFOI JEAI §3fS *KIh 

0IE1ZI- S3 ^S S-^2J *qg IEAI S-xjl Olgo^OI A|0^ m%m ^g*J- S2F 3^H^ °-^g 5AI §xl 
Oil HI5FCA a^ElJQ 

HEiLF, OlEi^ gEH3 S3 ^§ g>^2J °J|g SAJ 7I52F S* H *J- S7I§S £2^71 ^loFOI S 

1 3 (5)111- 3 ^ XI (51)71- 3E~ XA| 3^(»4:)2| S?/^0il S^g HH^lOi ^^EiOi 2>CH CH HI 
HI (contrast ratio)» ^H^s(aperture ratio)OI 101X1= ^Allgg 7hA|H 2D. Q\ttii S^ilgt oH 

iof7i $ioB uh£2j z^m v s^QD= °4g2j se aizioi ^ai7i tfflgofl hh2°j aoi= 

□ = *]-71l7h «Hd^ STil ^- S^0il= HHdOl ^^(open)i 7r^^0l m±M MS= 

01 g-^^ra Sri S^OI ^ A Jo^ ^?31gS 7rXlH 2iD. 

StgfOf Of ^JI If oft: J&Zf JFX 

S OT= OlEltf ^?31gm ^Hloh7l $\*_* 2£SA|, S3 §-§3 &AI0^ 

srfi«r3A|£ 5AJ 3^3 sICHS *m 2^01 2?1 2^&ilE »^2J gSOl S= 

°-i?g SAI JflA|$r= DO Oil 2D. 

2t3?f ^3 2 

0IE1*!- oH15h7l g S3 7^ »4s|2J °-«g 5Al §-fl= ^S*J- 13 715 £IOfl Sr 

^ g^ofe Til 01 Md 21- Qil 01 Ei^ 01 ISS-oKM S^£IOi 2iH> 5r4: LH "CHI 5fi 2^01 Q 

4=S BH§90< 2iH. &± StSSWI SI S^dOl HHIEIOI 2iQ. 

□EJII 0IE1?> AiS 31EI01 &*! S-^Sgf^S ^^£ICH 2iH. SI S^E Ai 

S7h 31E101 iT^SS^S ^AiOiEICH 2D. 

OlEitj- S?CKI D^21 SI S^d S »4: 3^ SOU g^7h ^^EIQiEfE Sh4: ds= SSEIES 

EzJ" SI 3^i!S OlSofe SS S^^Hf D4=S SltlCH 2£ES HHdWI CHti" XithDl 

£IH ^Ar dSl 37for= ^lOIM^E AiS 31E1CH 2S D^S SA10i£JOi £^ 3 2* 
^Al^ ^> 2£OI UH^2J X&m iT^Aia 4= 2D. 

HE13 SW E3# iMIS §1-01 a SSOil S3 gf^!2J °-*!g SAI §x|2J ^AIOUM a ^ 
SOI ^5r~ 71 a ^OKHlAi 1^2J 7lsS 7h3 Ar7F gOloW gjAIIJ ^ 21 gES ^ADdl £2tf 
D. 

E3, E4 3 E5= B tf-AIOIOI CQS S3 «M2| ^g SAI 3X1 S| EAItt S3E 

OID. 

E3(MA1 MS Ur2f ifOL S Ail 1 ^'AJOOOfl CE}^ S3 ^§ °-«g SAI gflSj *} 7I5(E 

AI»W SfM)0ilS TIOIBfi (10)01 7rSS ^^£101 212 OI2f 5|iil*rS Dl 01 Eid (30)01 AUSS *<SEICH 
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2D. >fl 01 M2( 10)21- OI0IE12(30)Q| m± 7^*EI01I §i 2^2(50)01 *|£E| 

01 2H, SI 2^2(50)# 873(510)^ ADM Sf4f£3 *£EI01 2D. HEISKH 

SHJ2J i>± S^QflAJ SS S^d (50)21- 3 g;q(510)g ^S2> e £5 OlgQ. £*h 

?110IM2(10)2> OIQIH>3(30)2J ^50{J£ «w egxi^a (TFT)7I- «£SCH 2=0, ^ v M=HX] 

^Ei(TFT)2J «0|E g = (JEAISW SS)S 7U0IE2 (1Q)2J S^OIH, CijOlEi 2^(310)^ 
H0IE12 (30)2| g^OIQ. MgjXI±E1(TFT)2J ±± 2^(320)^ CHOI El 2 (30)21- SS^ 1 

S£ *£E1CH 2£DI 3 §£101 ^± 2^(330, 340 )# 01 §D. tk± 2^(330, 340)2 0101 El <3 (30)011 
£ *0^(33O)2f >ilOI^2 (10)21- ^ ^5*(340)S Ql^Oi^ 2«CH. ite 2^(330, 

340) £*J- ST*J wa^fiS *£E101 2D. ^ 7S*(340)S ;QO|Mfl(10)» its*!- SI 
2^2(50)^ §^21- S^EICH 2H 5 JUIS*(330)£ SW 2^2(50)2J 8*1(510) ° c ^0fl SgEI 
CH 2£QI $ 7^^(340)1 315H1 2D. Shfc 2^(330, 340 )2J A1|2^(330)= S§ 2^2(50) 3 

se s^a(50)2j s»(5io)^oi^s ite-as,^ s^a siaw ssm^sxigD. o\?\ 
m. aoiHfl(30)ja- sue* ss 2^2(50)2j ss^agaoi oissfe ss*!^2(50)2i 

31£ICH 2D. 

£4 a £5^ 8 VS2J *D3 ^AjOtlOil COg S3 ^§ »*|2J 0 -^g 3EAI g*|2| S3£^A1, £4011 
AIS S¥ 2^2(50)2F S^EI = ste 2^2J 7f5* (340)5- ±± 2^(320)2> 31SCH 25 *!■ ^8 
3* *2EICH 201, S# 2^2(50)21- 3 8*1(510)3-01 if*! t^2 0 o^5 *I£EI01 2D. SSf 01 S 
oF5 SI 2^2(50)2F2J 3101 >il 01 M2( 10)21- B«SM * ¥801 SSEIOl 315101 2£H 

S ? ¥8 SOU tt ¥8011 Ai 2^01 Vg3H3EtE IT^oFAl Oil ?|SK3I 1 0l£HS 

99V 4£ 2D. Oia*t ^£5 SHJSI H0IMS(10)» Als- 2 9301 25 015 ^£2J AI-DEI 2°J 
£^ ««SKH >i!0|e^( 10)011 Ai S2J «80U1 ££01 Vo§H3 EF£ glTOI V*S5W1 ^ k ^£ 

2D. 3BIH £5011 Al^ OiS^fe SI 2^^(50)HF 3101 7U0IM2 (10)» SS§W ^ 
01 3S-EI01 31EI01 22CH, SI 2^<5(50)2f 5F4r 2^(330. 340)01 2^ STti ^2°J25 ^5 
ElOi 2D. 

QlE-i^j- 8 ^39 ^ A| CNI AH = £3, £4 5! £5011 AiSh^ STEL SI 2^^2J ^X|(5I0)2F 2^^ 
A1IM^(330)~ D4:^ ^> £ 2£Dt, 2^2F S# 2^^ 2 3 5HS0il 

CCFSf °-i|§2J S& AfZj-OI ^CH^l HQuFCM 2^ Zi^J 5 ~ 25 M m2J «£|0U1 ^g^c 2101 bh 

a-^sni. 2^2j ^£ w^mm n&tm z~ io M mai ^^ioiiai ss^te 201 hh^oHD. 

SKHJAi gStl" bh£f g-OL SM 2^2(50)2F OlS^fe S# 2^£2FD4=S 315F01 2^01 £^ 

aaas siroi v^trra ^saoi a^oi, oiatt zfzra >iioim2(io)oiiai ^sv 4 

2D. 

HdlH £3 LHXl £501IA1 fi^ HF2F 90L if^ 2^ £^ SI 2^^0I ^^£101 2. 

Si »|| Ma 4 2H, 1^01 V4SSfe 2^0fl£ 4:E]7h §0l§F£^ ^^EICH 2D. 

DEfAi 8 VS011 U}E S3 ^S if^2J 5AI §*|01IA1^ 2^ 71 Ell 2d3!hoK3 °-^§2J § 
B Aia-g Ms 4^ 2^ S^Oll MlfOI V455^ S^01l£ 2^ 2^ £^ S# 2^# gtJ iT^ 
S ^^3h01 ^El?l- SOI5F£s ehOl if^ Mil &X1V ^ 2S01, D4=S Sl^FOt £^ S 

^^71- V4ISKHEJ-£ gS^ a^AIS 4^ 2H ^S£IOi UH22J T^ltJOl SiEi= Sl^l- 2D. 

a^tr i. ^is ?ioj *!■ ^^eioi 2^ thoim^, 715 ?ion ^^eich 2^01, #?i 

>ilO|M22f IH^fOI §2|§^ U10IE12. ^1 7H0IM2 a ^71 CJI0IE122F inwe ^^011 S 

5EI01 22Dt, ^71 7110IM22I S«oi TflOlM ^71 □0IE122J EEA3 2^ a 2 

7OT= ^ egxi^EI, £J\ m±W 4^1 CflOIEi^lf §g*j- S«£101 2~ D^2J S 

M2^, ^1 71101 EAiif g g? h a^og ^gSiOl 2H01, ^1 S# 2^g 8X1^ 7hA|^ SI 2^ 
2> S 4^1 il-^Oll ^"71 SI 2^2F StjeW S^EIOl °-^§ £91 7I52> StSs^j ^§5hDI, 

± ± gggoi 2~ 2^S StmKB. 4^1 S^ 2^2^ 3CH£ 1 0I^£S ^^El 

01 £71 SW 2^# S^WI 31EJ01 2201, ^2J £71 ^011 Al £71 SI- 2^22F £71 SI 2 

&*! tT^ £?>^S ^SEICH 2^ S3. 7S^2j SA1 §*| . 

S^tT 2. 10UA1, £71 Zt± 2^2f £71 S# 2^2J 2.^8 5 ~ 25m ni2J »?|0HA1 ^5EI 

CH 2^ S3 ^S g-^21 ajg £A| 

S^tf 3. S^tf 10HA1, £71 &± 2^2F £^l SI 2^2J ^?2~ 10 M m2J gSIOUl S5E101 
2= S3 ^S S-^2] 5AI 

S^tT 4. §^ 1011 Aj, D4:2j £71 S§ 2^ 5 7h§ 7©7K|2J £-71 S^ 2^^ £71 CilOlEi 
200 32^ S3 ^S iAJ §«. 

5. lOflAI, D^2J £71 fF± 2^2 £7! a^OilAI AiS 31EICH Bffl tT^ £^£^ 

^^EICH 2S S3 »^2J °J|§ 5AI §«. 
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